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A study of Flame Arrestor’s Spring Structural Analysis
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Abstract : Flame arrestor as end of line flame arrester for endurance burning prevents a light-back at deflagration and stabilized burning (during and
after endurance burning) of potentially explosive vapor-air and gas-air mixtures at the end of vent pipes. In a flame arrestor, spring is an important part.
The spring load as well as the spring's elasticity determine when the hood is opened. In addition, the spring have to work in high temperature condition
due to gas burning. Therefore, it is necessary to analyze mechanical load and elasticity of spring when gas is burned. Based on the dynamic calculation
on working process of a specific flame arrestor, analysis of spring is taken. A three dimensional model for spring burned in flame arrestor by using CFD
simulation. Results of the CFD analysis are input in FEM simulation to analyze structure of the spring. The simulation results can predict and estimate
the spring’s load and elasticity at variation of the spring’s deflection. Moreover, the obtained result can provide makers with references to optimize

design of spring as well as flame arrestor.
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1. SPRING SIMULATION WITHOUT THERMAL CONDITION IL. SPRING SIMULATION THERMAL CONDITION
1. Spring Geometry 3.1 Result of Spring in KSED-6, 56 kg
EREE = T 53 = = = s s rore e
TYPE SPANG KSED 6 | KSED6 | KSED G | KSED 12 | KSED 12| KSED 12 [ ]
SPRINGMATERIAL | STS316 | STS316 | STS316 | STS316 | STS316  STS316 o =]
SPRING1.D 86 86 86 86 86 6 e
WIRE DIA 7 7 8 10 7 9 i """' =
NO. ACTIVE COILS 7 B 7 7 7 7 - =
FREE LENGTH 300 300 300 300 300 300 p
'SPRING DEFLECTION | 150 mm | 150 mm | 150 mm | 150 mm | 150 mm | 150 mm e @ =
SPRING LOAD. S6KG | 43KG | 93KG | 210KG | 56KG | 144KG o~
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II. SPRING SIMULATION THERMAL CONDITION
3.3 Result of Spring in KSED-6, 93 kg
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Lower plate fixed support and Spring Deflection
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